Cleaner Burning Gasoline
Update on the Emission Impacts of Available Fuel Blends

February 22, 2018
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Modeling Approach

MOVES2014a

MAG supplied model inputs (2018) with area specific:
* Vehicle population
* Vehicle miles traveled
* |IM Program

Pollutants of concern: NOx, VOCs, CO, and PM,,
Two forms of model runs
e Actuals
* Baseline — adjusted 2015 sampling data
* Projected - Industry provided formulations
* Limits

* Baseline - Current AZCBG & AZRBOB limits
* Projected — Hybrid (Based on ASTM guidelines)




Actuals - Modeled Formulations

Parameter Jan Feb March April May June July August Sept Oct Nov Dec

RVP (psi) 8.6 8.6 8.6 8.6 6.79 6.79 6.79 6.79 6.79 8.6 8.6 8.6

o Sulfur Level (ppm) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
% ETOH Volume (%v) 10.33 10.33 10.33 10.33 10.29 10.29 10.29 10.29 10.29 10.33 10.33 10.33
§ Aromatic Content (%v) 20.2 20.2 20.2 20.2 24.26 24.26 24.26 24.26 24.26 20.2 20.2 20.2
= Olefin Content (%v) 5.63 5.63 5.63 5.63 9.02 9.02 9.02 9.02 9.02 5.63 5.63 5.63
é Benzene Content (%v) 0.5 0.5 0.5 0.5 0.32 0.32 0.32 0.32 0.32 0.5 0.5 0.5
< €200 (%v) 54.1 54.1 54.1 54.1 45.3 45.3 45.3 45.3 45.3 54.1 54.1 54.1
e300 (%v) 90.1 90.1 90.1 90.1 86.4 86.4 86.4 86.4 86.4 90.1 90.1 90.1

T50 182 182 182 182 215 215 215 215 215 182 182 182

T90 299 299 299 299 315 315 315 315 315 299 299 299

Parameter Jan Feb March April May June July August Sept Oct Nov Dec

RVP (psi) 13.5 11.5 10 10 6.79 6.79 6.79 6.79 6.79 10 11.5 13.5

3 Sulfur Level (ppm) 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7 6.7
g ETOH Volume (%v) 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5

g Aromatic Content (%v) 18 18 18 18 20.5 20.5 20.5 20.5 20.5 18 18 18

2 Olefin Content (%v) 8.2 8.2 8.2 8.2 8.94 8.94 8.94 8.94 8.94 8.2 8.2 8.2
g Benzene Content (%v) 0.56 0.56 0.56 0.56 0.6 0.6 0.6 0.6 0.6 0.56 0.56 0.56

< €200 (%v) 57 57 57 57 51.7 51.7 51.7 51.7 51.7 57 57 57

e300 (%v) 87 87 87 87 85.1 85.1 85.1 85.1 85.1 87 87 87

T50 184 184 184 184 195 195 195 195 195 184 184 184

T90 309 309 309 309 319 319 319 319 319 309 309 309




Actuals - Modeling Results

Emissions Percent Increase/Decrease Relative to Baseline

NOx Actuals - Percent Change from Baseline
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*Positive values indicate emission increases as compared to the Baseline formulation.
**ADEQ only ran the Baseline and Primary formulations for winter months.
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Actuals Modeling Results

Emissions Percent Increase/Decrease Relative to Baseline

CO Actuals - Percent Change from Baseline
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*Positive values indicate emission increases as compared to the Baseline formulation.
**ADEQ only ran the Baseline and Primary formulations for winter months.
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Questions for the Customer

e Reductions to wintertime RVP for the actuals?



Next Steps

* Refine fuel formulations (adjustments to RVP)

 Run refined formulations
* Potentially photochemical modeling?



Contact Information

e Kamran Khan, EIT

* Phone: 602.771.4519
e Email: Khan.Kamran@azdeqg.gov

* Ryan Templeton

e Phone: 602.771.4230
e Email: Templeton.Ryan@azdeq.gov

* Mike Sonenberg, PE

e Phone: 602.771.4106
e Email: Sonenberg.Mike@azdeq.gov



mailto:Khan.Kamran@azdeq.gov
mailto:Templeton.Ryan@azdeq.gov
mailto:Sonenberg.Mike@azdeq.gov

Reference — Additional Summer Formulations

Actuals Secondary Projected

Summer Blends (May - Sept)

Parameter
2nd_1 2nd_2 2nd_3 2nd_4
RVP (psi) 6.79 6.79 6.79 6.79
Sulfur Level (ppm) 6.7 6.7 6.7 6.7
ETOH Volume (%v) 9.5 9.5 9.5 9.5
Aromatic Content (%v) | 24.26 24 21 24
Olefin Content (%v) 9.02 8.94 8.94 4
Benzene Content (%v) 0.32 0.63 0.63 0.63
e200 (%v) 45.3 53.5 53.5 53.5
e300 (%v) 86.4 85.3 85.1 85.3
T50 215 193 193 193
T90 315 318 318 318




